In April 1994 a survey was sent out to anaesthetists working in thirteen Pacific Island nations (Figure 1 ). These countries were chosen because they are independently governed. The aims of the survey were: 1. to determine the methods of anaesthesia currently being used in these countries; 2. to establish which areas were perceived to be the major impediments to the provision of a satisfactory anaesthetic service; 3. to quantify the workloads of Pacific Island anaesthetists; 4. to identify the ways in which these anaesthetists have gained their training; 5. to identify what steps were being taken by each country to train/recruit future anaesthetists.
METHODS
A survey was sent to the anaesthetists/Anaesthetic Departments of thirteen Pacific Island nations ( Table  1 ). The survey was divided into three parts:
PART A. Requirements for anaesthesia PART B. Methods of anaesthesia PART C. Manpower and training The entire survey was several pages long and contained 19 questions. In the interests of brevity, these have not been included in this report. However, copies are available from the author if required.
Replies were received over the ensuing six months. Considerable efforts were made to achieve as high a response rate as possible. The data was collated and, in several instances, further contact was made with response by telephone or fax to clarify answers given, and to obtain data where answer(s) had been inadvertently omitted.
RESULTS
Completed survey forms were received from eleven of the thirteen countries included in the survey, representing over 99% of the 1.8 million people living in the region. The two countries that did not reply were Nauru, population 10,000, and Niue, population 2,000. Many of the returned forms were accompanied by letters that elaborated on various aspects of the survey. These were very helpful in forming a clearer picture of the nature of, and problems with, the delivery of anaesthetic services in each country.
Part A: Requirements for Anaesthesia
Question 1 enabled an estimate to be made of the number of anaesthetics that were being given per week in each country. When these numbers were correlated with the population of each country, an estimate could be made of the number of anaesthetics that were being given in each country per 1,000 population per year ( Table 1) .
The more populous countries in the region, such as the Solomon Islands and Fiji, have the lowest rates with 10 to 15 anaesthetics being given per 1,000 population per year. Rates for all surveyed countries are much less than those seen in Australia where about one hundred people per 1,000, or 10% of the population, have an anaesthetic each year (R. Holland, personal communication).
Question 2 asked the anaesthetists to make an assessment about what was required most (score 4) or least (score 0), to improve anaesthetic services in their hospital/country, from a list of 10 possible areas: more clinical anaesthetists, more local anaesthetists, improved status for anaesthetists, better drug supply, more anaesthetic assistants, better training for anaesthetists, better pay for anaesthetists, better anaesthetic equipment, better maintenance of existing equipment, better training for anaesthetic assistants. The responses were remarkably similar from one country to the next.
According to anaesthetists in the region, the things that are most needed to improve anaesthetic services are:
-more "local" (i.e. indigenous) anaesthetists, -better pay for anaesthetists, -better maintenance of equipment. Better equipment and better drug supply were rated by anaesthetists in most countries as a lower priority, as were the need for more anaesthetic assistants to help them.
Part B: Methods of Anaesthesia
Question 1 revealed that there is a great variation between countries in the relative use of local anaesthesia (LA) and general anaesthesia (GA) for surgery ( Figure 2 ) from the sole Tuvaluan anaesthetist employing LA for 90% of his work, to Fiji, where LA is used for approximately 10% of all anaesthetics given.
Question 6 focused on the sort of LA that was being practised, and the drugs used. For all countries except Tuvalu, the most commonly employed form of LA was spinal (intrathecal) anaesthesia. The drugs most commonly used were lignocaine and bupivacaine, except in those countries influenced by the U.S.A., where amethocaine was also used (Federated States of Micronesia [F.S.M.], Marshall Islands, Palau). Nerve plexus blocks were performed "never" (Tuvalu, Marshall Islands), "rarely" (F.S.M.) or "sometimes" (all other countries surveyed) throughout the region.
The accompanying letters helped to explain these variations. In several countries, the early training experience of the anaesthetist had resulted in marked preferences for one or other of the commonly used methods of anaesthesia, e.g. for epidural anaesthesia in Tuvalu and spinal anaesthesia in the F.S.M. Other factors were also important, such as lack of exposure to the technique of epidural anaesthesia in training, plus concerns about adequate management of the patient in the Recovery and/or Surgical Ward after insertion of the spinal or epidural block. Conversely other anaesthetists felt happier to leave their patients in the hands of their recovery nursing staff if they had had a spinal rather than a general anaesthetic.
Anaesthetists in several countries said that their Recovery Wards were inadequate (F.S.M., Vanuatu, Kiribati) or totally lacking (Tuvalu).
Question 7 revealed that none of the countries surveyed currently offer an epidural service for pain relief in labour, and none, at the time of the survey, planned to introduce one. Questions 2, 3, 4 and 5 addressed the current situation in the region regarding the practice of general anaesthesia.
The percentage use of ketamine as a sole agent for GA varies markedly, from 10% or less in Western Samoa, Tonga, Fiji, the Cook Islands and the Marshall Islands, up to 70% in Vanuata and Tuvalu.
Countries that have the highest percentages of anaesthetics being given as LAs also have most of their GAs being given as ketamine-only anaesthetics.
The technique of GA with spontaneous ventilation (SV) using nitrous oxide, oxygen and halothane (GOH) is practised in every country that responded to the survey. This is the major method of anaesthesia (LA plus GA) in Tonga and the Cook Islands.
The technique of GA using muscle relaxation and intermittent positive pressure ventilation (IPPV) is also practised in every country that replied to the survey. However, usage of this technique is subject to much wider variation. It comprises an estimated 5% of all GAs given in Tuvalu, 10% in Vanuatu and up to 50% or more in Western Samoa and Fiji.
Question 3 enquired into the usage in the region of di-ethyl ether for anaesthetic purposes. It is no longer being used by any of the anaesthetists who replied.
Question 5 addressed the impact of oxygen concentrators on the supply of oxygen for anaesthesia in the region. They are being used in four of the eleven countries that replied. In Tonga and the Marshall Islands, oxygen concentrators provide oxygen for more than 50% of all general anaesthetics, via large fixed-location oxygen concentrators feeding into compressors that fill conventional oxygen cylinders. In the F.S.M. and Kiribati oxygen concentrators are used to a lesser extent, using small portable oxygen concentrators that feed oxygen under low pressure into draw-over anaesthetic circuits.
Part C: Manpower and Training
The first three questions establish basic demographic data.
Fifty-six anaesthetists are serving the needs of the 1.8 million people in the region. Forty-six of these are male, and ten are female. Twenty-six are aged 20 to 39 years, twenty-five are aged 40 to 59 years and five are aged 60 years or older.
Forty-three are doctors and thirteen are nurses. The nurse anaesthetists are all in Vanuatu, Kiribati, Palau, or the F.S.M. The last three countries have all recently become independent from the U.S.A. (Table  1) . When correlated with the populations of each country this data enabled the calculation of ratios of the number of anaesthetist(s) per 1000 population. The average is one anaesthetist per 32,000, varying from approximately one per 70,000 in the Solomon Islands to one per 10,000 in Tuvalu.
Of the 43 medically-trained anaesthetists, 18 (i.e. over 40%) plan to leave their current positions in the next two years. All of these were anaesthetists who were not "local" (i.e. indigenous) to the country that they were working in. Most (over 75%) were from non Pacific Island countries such as the Philippines, China, New Zealand and Australia.
Question 6 of the survey asked each respondent to identify the training backgrounds of its "local" doctor anaesthetist(s). This tallied 25 doctors. Fourteen of these doctors had obtained an overseas anaesthetic qualification of some sort, eleven having completed the World Health organisation (WHO)-sponsored Diploma of Anaesthesia. This course, which ceased in the late 1980s, was a one-year certificate course run in the Philippines, in Manila. Eleven had gained their skills by a combination of local and overseas (but within the Pacific region) apprenticeship-style attachments, usually of three to six months duration.
Several countries (Vanuatu, Tuvalu, Kiribati) indicated that when their current expatriate anaesthetists leave, or their older "local" one(s) retire, they may recruit replacements from -other Pacific Island countries, -overseas Aid Agencies such as the United Nations Volunteers Programme, or Aus.Aid (formerly the Australian International Development Assistance Bureau), -directly from Pacific rim countries such as the Philippines and China. Every respondent country except Vanuatu replied to question 9 indicating that they would consider sending a doctor to Fiji to train as an anaesthetist should a regional course be established there. This included three countries (F.S.M., Palau, and the Marshall Islands) that currently have a largely nursebased anaesthetic service.
The thirteen nurse-anaesthetists included in the survey gained their skills by: (Vanuatu)-attending courses in French Polynesia, plus local apprenticeship; (F.S.M., Palau, Marshall Is.)-attending U.S.A.style CRNA course (Certified Registered Nurse Anaesthetist) run in Guam or the U.S.A.). All these four countries, but particularly Vanuatu, expressed a need for a regional nurse-anaesthetist training course. Question 8 revealed that at the time of the survey, none of the eleven countries that responded to the survey have any plans for training of their own future anaesthetists, apart from further apprenticestyle training.
The last question of the survey asked anaesthetists to comment on what problems they could see with the creation of an anaesthetic training course in Fiji. The majority of respondents could foresee no major problems, and wished that such a course would start as soon as possible. The respondent from Vanuatu commented that the entire country was so desperately short of doctors that training them to become anaesthetists was a low priority compared to producing native-born ni-Vanuatu doctors. He felt the priority in that country was to train more nurse anaesthetists, but also stated that the prospects for this were poor due to the long-running Public Service strike that was crippling the country.
Several respondents were concerned about how transport, accommodation and employment costs would be met for trainees and their families moving to Fiji for the course.
DISCUSSION
Anaesthetists from Australia and New Zealand who have worked in the Pacific have suggested that there is a need for a training program for Pacific Island country anaesthetists, based in the region 1,2 . There is very little accurate manpower data for many areas of healthcare throughout the South-West Pacific, including anaesthesia. This has contributed to the lack of health workforce planning that has existed in this region for several years 3 .
One objective of this survey was to collect baseline data for the region in the three areas identified, namely problems in the delivery of anaesthetic services, the methods currently used to provide anaesthesia and the training and demographic profile of the anaesthetists providing that service. This data was collected by a mail-out questionnaire which was posted back to the author. It is acknowledged that the responses to many of the questions asked have been made in many cases by respondents purely on the basis of their own estimates without recourse to accurate data. In many Pacific Island countries this data does not exist. Nevertheless the data gathered here does provide information on key areas of anaesthetic practice in the region, which has been up till now purely a matter for speculation.
A shortage of trained, "local" (i.e. indigenous) anaesthetists was identified as being one of the major problems affecting the provision of anaesthetic services in five of the six most populated countries in the region (Fiji, Solomon Islands, Vanuatu, Tonga and F.S.M.). The problem is particularly acute in the Solomon Islands and Vanuatu. It is also a major problem in several smaller countries, notably Kiribati, Palau and Tuvalu. Tuvalu, population 9000, has one anaesthetist who is over 70 years old. This country has no doctor training to be an anaesthetist.
Anaesthetists in all countries surveyed felt that better pay was greatly needed, as one factor in improving anaesthetic services. There is a lack of formalized postgraduate specialist training in the region for any of the medical specialties. Consequently, the considerable "informal" efforts that have been made by many Pacific Island doctors to become skilled in a particular medical specialty (e.g. anaesthetics) usually receive little or no recognition by the various Ministries of Health and Public Service Commissions. The problem in some Pacific Island countries is compounded by the existence of nurse anaesthetists. Their presence makes it even more difficult for the doctors in those countries, who have made further efforts to become skilled in anaesthesia, to receive any recognition (including better pay) for their efforts. This results in a vicious circle whereby a young doctor considering anaesthesia is deterred from making the effort required to improve his/her knowledge and skills in that specialty, when he/she can see that the result is a job with significantly increased stress and on-call commitments and no increase in recognition or pay.
Better anaesthetic equipment was identified as being greatly needed in some of the countries (Solomon Is, Cook Is, F.S.M., Palau, Marshall Is). A much more uniformly noted concern was that of better maintenance of existing equipment. This was rated as greatly needed in every country surveyed except Tuvalu and Western Samoa.
Improved drug supply was identified as being greatly needed in a minority of countries surveyed-Solomon Islands, Tonga, F.S.M. and the Marshall Islands.
Di-ethyl ether is no longer being used as an anaesthetic agent and by any of the countries that responded to this survey. There is wide inter-country variation in the relative amount of local anaesthesia versus general anaesthesia that is being practised, and the results suggest that this is not related to drug shortages but is due to the very different training experiences of the anaesthetist(s) in each country. It appears that most, but not all, respondents are familiar with the techniques that are the mainstays of modern anaesthesia. However, only a few anaesthetists in the region are utilizing major plexus/nerve blocks, or epidural anaesthesia. As yet, none of the countries covered by this survey has an obstetric epidural analgesia service.
The survey revealed that there are 56 anaesthetists serving the needs of the region's 1.8 million peoplei.e. an average of one anaesthetist to 32,000 people. However, this ratio is considerably worse (1 to 40,000 or more) in Western Samoa, Fiji and the Solomon Islands. Several countries have so few anaesthetists that those present are on call on a one-in-three, onein-two, or even (Tuvalu) on a 24-hour-a-day basis. These figures leave no doubt that there are shortages of anaesthetists in many Pacific Islands countries, ranging from the most to the least populated. This situation is made worse by the fact that 40% of the region's doctor anaesthetists are expatriate and plan to leave their posting within the next two years.
A major objective of the survey was to gain data on the current and future training options that these thirteen countries were utilizing regarding training of their anaesthetists, and to see whether there was support for creating an anaesthetic training course within the Pacific for Pacific Island doctors. The key points identified were these:
• Eleven of the 25 indigenous doctor anaesthetists gained a Diploma of Anaesthesia after attending a one-year WHO course in the Philippines. This course is no longer in existence. • Only one of the group of 25 had attended the anaesthetic training options currently being offered by Papua New Guinea. These include the Diploma of Anaesthesia-two years, and a Master of Medicine (Anaesthesia)-further two years. • Approximately half of the group of 25 had gained their skills in-country in an apprenticeship fashion, sometimes supplemented with attachments for three to six months in hospitals of other Pacific Island countries, or in metropolitan hospitals of Pacific rim countries. • No country was, at the time of the survey, in the process of setting up its own formalized anaesthetic training program for either doctors or nurses. • Respondents from all but two countries responded positively to the concept of establishing a Pacific regional anaesthetic training program. In Vanuatu, the shortage of local doctors of any description is so pressing that postgraduate training is currently a low priority. Three of the four countries that employ nurse anaesthetists (Palau, Marshall Islands, F.S.M.) also responded positively, and indicated that they would send new doctors from their regional medical school, the Pacific Basin Medical Officers Training Program (PBMOTP), should such a training program be created.
